Silicon Photomultipliers (SiPM) are solid-state pixelated photodetectors. Lately these sensors have been investigated for Time of Flight Positron Emission Tomography (ToF-PET) applications, where very good coincidence time resolution of the order of hundreds of picoseconds imply spatial resolution of the order of cm in the image reconstruction. The very fast rise time typical of the avalanche discharge improves the time resolution, but can be limited by the readout electronics and the technology used to construct the device. In this work the parameters of the equivalent circuit of the device that directly affect the pulse shape, namely the quenching resistance and capacitance and the diode and parasitic capacitances, were calculated. The mean rise time obtained with different preamplifiers was also measured.
Introduction 1

ToF-PET is a medical diagnostic technique that gives infor-
output as a single detected photon [1] .
24
The formation of the signal is generated by the photoelectric can play a degrading role on the timing performances of these 43 devices, in particular affecting the pulse rise time.
44
In this paper, the characterisation of various MPPCs will be 45 discussed and the effects of different readout electronics will be 46 studied.
47
2. Experimental method
48
The experiments described in this work were performed 49 using four different Hamamatsu MPPC, S10362-11-025C, 50 S10362-11-50C, S10362-33-025C and S10362-33-050C, with 51 a total area of 1x1 mm 2 and 3x3 mm 2 and pixel size of 25 µm 52 and 50 µm (cfr. Tab.1).
53
The IV forward and reverse characteristics were measured 
59
The values of R q and of V br were calculated from the IV- 
67
For the measurement of the charge released by dark pulses,
68
an Hamamatsu Si p − i − n diode S1223 was used for normal-69 isation purposes, readout by a current amplifier Ortec VT 120.
70
The pulses were acquired and stored by means of a dedicated 
For the study of the effects of different readout electronics on 105 the pulse shape, the MPPCs were illuminated by a Ti:Sapphire
106
Coherent TM ultra fast laser system giving in output about 100 107 fs pulses centered at 800 nm with a repetition rate of 250 kHz.
108
The experimental setup is shown in Fig.2 2.9 ± 0.9 2.5 ± 0.6 7 ± 6 7 ± 8 C d (fF) 14.92 ± 0.02 15.20 ± 0.02 71 ± 1 78.0 ± 0.2 C g (pF)
8.97 ± 0.06 53.4 ± 0.4 8 ± 2 25.3 ± 0.9 C pixel (fF) 17.8 ± 0.9 16.7 ± 0.6 78 ± 6 85 ± 8 
The effects of the readout electronics
141
The knowledge of the sensor parameters allows a SPICE give an overall slower signal. This is due to a combined effect results multiple-photon pulses were considered. The results are 158 summarised in Tab.2 for both 25 µm sensors.
159
The rise time, signal to noise ratio (SNR) and time jitter 160 of multiple-photon pulses were studied using the femto-laser 
